M
otor delay, or delay in the acquisition of age-appropriate motor skills associated with health conditions affecting childhood development, is important to address with early and appropriate therapy services. 1 Developmental conditions, for example cerebral palsy (CP) and Down syndrome (DS), commonly result in impaired postural control and delayed acquisition of gross motor skills. [2] [3] [4] Such conditions are common causes of moderate to severe disability in children worldwide, 5 are chronic in nature (lasts ≥12 months), 6 and thus require longterm and costly health care utilization. 7 Evidence from systematic reviews lends support to the value of interventions used in physical therapy in improving motor outcomes in children with developmental conditions and those at risk of developmental disabilities. [8] [9] [10] At the core of physical therapy is interaction between the physical therapist and the patient and family, and an emphasis on movement and activity as means of driving motor learning and neuroplastic changes, promoting health, and reducing functional disability. [11] [12] [13] Given the significant costs related to providing care to children with chronic disabilities, 7 reliance on caregivers (ie, parents, other family members, friends, or informal caregivers) 14 to carry out therapist-recommended treatments at home has been increasing. These home programs have been broadly defined as "therapeutic activities that the child performs with parental assistance in the home environment with the goal of achieving desired health outcomes." 15(p463) Health professionals organize home programs that caregivers can administer safely in the home environment to provide either standalone intervention or supplementary therapy; 16 meet required therapeutic intensities or increase the amount of training; 9 and promote context-specific practice necessary for transference in motor skill learning. 13 In resourcelimited contexts, for example in developing countries, this method of care delivery may provide an alternative for children and families who have limited ability to access conventional modes and settings of therapy service delivery. Typically, such limited access is related to the financial and non-financial challenges of covering professional fees, insufficient health service infrastructures to address the needs of marginalized patient populations, and traveling repeatedly to and from the therapy center over an extended period of time.
Evidence suggests that interventions provided by individuals with no formal or professional training can be costeffective and may result in improved outcomes for children with chronic health conditions. 17 In practice, physical therapists routinely collaborate with caregivers in formulating therapy programs. 18 Caregivers can involve themselves actively in the therapy process and have an important role in delivering an increased amount of therapy to children with motor delay, given their close proximity to the patients and provided they are equipped with skills to do so. 14 Although individual effectiveness studies exist on caregiver-provided physical therapy home programs (PTHP) for children who have or who are at high risk for motor delay, no study has mapped and synthesized the existing literature. Thus far, only 1 systematic review 14 has specifically targeted the effectiveness of caregiverprovided physical therapy among other allied health therapies. Findings located only 2 studies on caregiverprovided physical therapy, and only 1 study 19 involved children. Several systematic reviews have included some caregiver-provided interventions along with therapist-provided interventions, but such reviews have been limited in focus to only 1 diagnostic group like CP, 8, 9, 20 DS, 21 or infants who were born preterm or at high risk for developmental motor disorders, 22, 23 and to only specific interventions such as treadmill training 21 or constraintinduced movement therapy. 20 Effectiveness of home programs for children has been critically associated with how much caregivers adhere to or participate in the intervention program and, hence, can be bolstered if therapists partner with caregivers to incorporate their ideas and preferences. 24, 25 Systematic review evidence indicates that parents of children with disability who undergo rehabilitation therapy express varying needs over time and that they want to be asked about their expectations, to collaborate with their child's therapists, and to share the responsibilities in decision-making. 24 Further, caregivers need to overcome feelings of insufficiency and lack of confidence, and therefore require appropriate training and support from therapists. 24 No study has summarized information on how caregiver-related dimensions have been addressed in effectiveness studies on caregiverprovided PTHP for children who have or who are at high risk for motor delay. Therefore, it is unclear if caregivers' needs and values are considered in the planning of PTHP, and if they are appropriately trained and supported to administer PTHP.
Since no study has summarized the extent of the evidence in the area, a scoping review would be appropriate to support the feasibility of conducting a systematic review and meta-analysis, or, should a systematic review be unfeasible, justify the need for and design of additional primary studies. 26 To date, the randomized controlled trial (RCT) is considered to be the most rigorous methodology for demonstrating the effects of interventions quantitatively and with systematic bias eliminated at various levels of the research design. This scoping review aimed to answer these research questions: (1) What are the characteristics of existing clinical trials of caregiver-provided PTHP for children who have or who are at risk for motor delay? (2) What is the methodological quality of such trials? and (3) How well are caregiver components of PTHP reported in the trials? Findings of this scoping review are envisaged to support recommendations for future research that will address important knowledge gaps.
Methods
This review applied the important stages in conducting a scoping review 27, 28 : (1) identifying the research question; (2) identifying relevant studies; (3) study selection; (4) charting the data; and (5) collating, summarizing, and reporting the results. Although many scoping reviews do not involve trial assessment, 27 this review included methodological quality assessment to align with a critical purpose of scoping reviews, which is to identify research gaps. 29 The Preferred Reporting Items for Systematic Reviews and MetaAnalyses (PRISMA) Statement 30 guided the reporting of this study given no reporting guideline specific to scoping reviews. Items of the PRISMA related to reporting of effect estimates from individual studies and quantitative synthesis of results across studies were excluded, as quantitative data on outcomes were not included in keeping with scoping review methodology.
Data Sources and Searches
An initial literature search was conducted in 9 electronic databases indexing peer-reviewed literature from inception to January 31, 2014: Cochrane CENTRAL, Physiotherapy Evidence Database (PEDro), PubMed, CINAHL, Scopus, ScienceDirect, ProQuest Central, OTseeker, and LILACS. The search strategy utilized relevant keywords and medical subject headings (MeSH) terms (see Appendix 1) . Reference lists of all included studies and related systematic reviews were hand-searched for any additional, relevant literature. Fulltext examination was implemented if studies clearly met the inclusion criteria or further clarification was needed to confirm study eligibility. A trained research associate independently conducted the literature search and study selection using predetermined eligibility criteria. The author independently checked the accuracy of the results of both the literature search and study selection. Where assessments of the suitability of an article for inclusion were in conflict, the author and research associate re-examined the full text of articles to arrive at a consensus. An updated literature search was conducted until July 31, 2017, to enhance the comprehensiveness of the study coverage.
Study Selection
Caregiver-provided PTHP comprised active strategies and techniques covered in physical therapist practice 11, 31 and implemented principally by caregivers (parents, other family members, friends, or informal caregivers) 14 in the home setting. Passive interventions such as electrical stimulation, stretching, and orthoses and other assistive devices were not considered. Included studies met the following criteria: (1) an RCT or quasi-RCT (alternate or other systematic allocation), (2) participants were children (aged 0 to 18 years) who had or who were at risk for motor delay associated with a medical condition on baseline assessment, (3) the intervention was a caregiverprovided PTHP compared with no intervention or another therapeutic intervention (ie, another caregiverprovided PTHP or another type of intervention), and (4) No restrictions were set on the language of publication or severity of health condition of the participants. Studies were excluded if the research report was unpublished or only available as a published abstract; the experimental condition was a combination of caregiver-provided PTHP and another intervention (eg, pharmacological agents); or the PTHP, in part, was administered by a therapist. Where it was unclear from the research report if the caregiver had administered the PTHP, the study's corresponding author was contacted to provide a clarification.
Data Extraction and Quality Assessment
Risk of bias in included studies was assessed using the Physiotherapy Evidence Database (PEDro) scale. 33 The PEDro scale is a valid and reliable instrument for rating the methodological quality of clinical trials from 0 (lowest-quality score) through 10 (highest-quality score). [34] [35] Existing convention to estimate methodological quality as "excellent" (PEDro score = 8/10 or higher), "moderate" (PEDro score = 5-7), or "poor" (PEDro score = 4 or lower) 36 was applied. The trained research associate and the author rated the studies independently, and any conflicting rating was settled by reexamining the full-text article to arrive at a consensus.
Two trained research associates extracted data from included studies using an electronic spreadsheet with predetermined content fields. The author checked the accuracy of the extracted data against the full text of the included studies. Data extracted from each included trial were based on guidance for conducting systematic scoping reviews 37 and comprised: (1) author(s), year of publication, and country of origin; (2) research design and aims/purpose; (3) study population and sample size; (4) intervention type and comparator; (5) intervention duration and frequency; (6) motor outcomes assessed and outcome measures used; and (6) caregiver components (involvement in PTHP development, training and support provided, and caregiverrelated outcomes addressed). Where there was any discrepancy in the extracted data, the full-text article was re-examined to arrive at a consensus. Multiple research reports on the same clinical trial were initially assessed as separate studies. Descriptive characteristics of the studies, interventions, and outcomes were reported in combination, but risk of bias was reported separately.
Data Synthesis and Analysis
Descriptive data extracted under the coding categories were analyzed quantitatively through summary counts. High variability in the characteristics of the populations and interventions in the included studies precluded any meaningful quantitative synthesis. Data were organized in tables and summarized narratively in the text.
Role of the Funding Source
This study was funded by the University of the Philippines System under the Enhanced Creative Work and Research Grant (ECWRG 2014 -2015 . The funder played no role in study design, data collection and analysis, interpretation of data, or writing of the research report, but required the submission of the manuscript for peer-reviewed publication. The content of the article is solely the responsibility of the author and does not necessarily represent the official views of the funding source.
Results

Study Selection
The initial search yielded 5051 citations that were filtered through removal of duplicates and screening for clearly irrelevant articles (Fig.) . 40, 41 usual care in combination with an attention control, 45 or social training. 47, 48 Only 2 trials (4 articles) compared caregiver-provided PTHP with therapist-provided, home-based physical therapy. 46, [49] [50] [51] One trial (5 articles) compared 2 caregiverprovided PTHP delivered at different intensities. [57] [58] [59] [60] [61] In 15 of 17 trials (20 articles), [38] [39] [40] [41] [42] [43] [45] [46] [47] [48] [52] [53] [54] [55] [56] [57] [58] [59] [60] [61] the primary focus was to ascertain the effectiveness of specific intervention protocols and therefore treatments were assigned to the caregiver. In only 2 trials (4 articles) 44, [49] [50] [51] were the caregivers allowed to share in significant decisions regarding the intervention. Most (10 of 17) of the trials assessed effects upon cessation of interventions only, and only 7 examined any retention of effects 1 month to 7.5-10 years postintervention. 42, 43, 45, 49, 52, 55, 57 Specific interventions for improving motor outcomes delivered as caregiverprovided PTHP were heterogeneous. Eight trials (12 articles) used motor function training 31 in the form of balance training, 52 gait and locomotion training, 38, 39, 42, [55] [56] [57] [58] [59] [60] [61] and posture training. 46 Nine trials (12 articles) applied therapeutic exercises, 31 specifically neuromotor development training 44, 45, [47] [48] [49] [50] [51] 53 and strength exercise. 40, 41, 43, 54 Seven trials (12 articles) used electronic technology through a virtual environment cycling system for strength training 40, 41 and motorized treadmills for gait and locomotion training. 38, 39, 42, [55] [56] [57] [58] [59] [60] [61] Three trials used functional methods in carrying out strength training 43, 54 and balance training. 52 Two trials implemented neuromotor development training using constraint-induced movement therapy (CIMT) with an ecological approach 44 and home-based hand-arm bimanual intensive therapy (H-HABIT). 45 In 5 trials (7 articles), caregivers engaged children in play activities as a means of sitting postural control training, 46 and neuromotor development training for reaching with the hands, 47 reaching with the feet, 48 age-appropriate motor behaviors, 53 and self-produced motor behaviors with exposure to varied and trial-and-error experiences. [49] [50] [51] Duration of interventions varied across 6 weeks, 43, 52, 54, 55 8 weeks, 44, [46] [47] [48] 9 weeks, 45 12 weeks, [40] [41] [42] [49] [50] [51] 16 weeks, 53 10 months, 39 and until the onset of independent stepping. 38, [56] [57] [58] [59] [60] [61] Frequency of sessions also varied and ranged from twice-weekly to twice-daily.
Trial Characteristics
Most trials targeted motor outcomes at more than one level of the ICF. Ten trials (15 articles) addressed motor outcomes at both the activity and participation (Mobility) and body function (Neuromusculoskeletal and Movement-Related Functions) levels of the ICF. 38, [40] [41] [42] [43] 46, [52] [53] [54] [55] [57] [58] [59] [60] [61] Seven trials (9 articles) focused on motor outcomes at the activity and participation level, such as changing and maintaining body position, moving and handling objects, and walking and moving. 39, 44, 45, [47] [48] [49] [50] [51] 56 None of the trials delimited motor outcomes to the body functions level only. All trials described reproducible methods in assessing outcomes, with most employing instruments with known measurement properties.
Methodological Quality Assessment
Risk of bias in the studies is demonstrated in Table 2 . Mean PEDro score was 5/10 (moderate quality), with scores across studies ranging from 3/10 to 7/10. Because it was often unfeasible, none of the trials involved blinded participants and therapists. Few studies implemented allocation concealment 42 38, 39, [46] [47] [48] [49] 55, 59 only P values were reported or data were only presented graphically for some or all of the study outcomes.
Caregiver Component of Interventions
Few trials (3 of 17, 5 articles) 44, [49] [50] [51] 53 involved or described any involvement of caregivers in PTHP planning (Tab. 3). All trials, except for 2 (3 articles), 40, 41, 43 reported providing some form of training or instruction to caregivers, although limited description of such caregiver training was available. Four trials specified providing caregivers 
Discussion
The overall purpose of this scoping review was to describe the existing clinical trials on caregiver-provided PTHP for children who had or who were at risk for motor delay with the view of identifying gaps in the knowledge. investigate the effectiveness of specific treatment protocols. Those trials were designed such that interventions were implemented in the most practical way by assigning treatment delivery to caregivers. As such, it would be difficult to make strong inferences regarding caregiver contribution in the intervention outcomes. However, in 1 trial (3 articles) that did involve shared decision-making with caregivers, 49-51 a process analysis was incorporated in the clinical trial design. This strategy provided greater insight into the intervention contents and, consequently, the parts that might or might not have contributed to the outcomes. Second, few of the trials were designed to assess the treatment effects beyond the intervention period. Therefore, little is known whether or not, and to what extent, the effects of caregiver-provided PTHP can be retained. These findings underscore the dearth of knowledge about the effectiveness of caregiver-provided PTHP and therefore the urgent need for appropriately designed research.
A further critical issue that would limit the strength of inferences about the true impact of caregiver-provided PTHP is the methodological quality of the available trials. Lack of allocation concealment, insufficient assurance that participants received intervention as allocated, significant participant attrition, and use of non-blinded assessors in 46% to 83% of the articles 57 Wu et al, 58 Angulo-Barroso et al, 59 Wu et al, 60 would make it difficult to generate credible conclusions and therefore negatively affect the usefulness of the study results. Risk of bias was compounded by the small sample sizes used in the studies, which had been a function of both lack of power analysis and substantial participant attrition. Inadequate quantitative reporting of results (ie, reporting of P values only or only graphical presentation of data) may hinder estimation of the study's impact and decrease the clinical usefulness of the findings. Further, this issue can prevent quantitative synthesis of effect sizes in future systematic reviews. It is clear, therefore, that high-quality research that will yield credible and clinically useful information is strongly warranted.
This review also highlights the lack of attention given in clinical trials to describing the caregiver component of the interventions and optimizing the role of caregivers in achieving desired motor outcomes. Few trials described that caregivers had a crucial contribution in the PTHP beyond simply implementing the intervention protocol and that caregiver needs and values had been considered in the PTHP. This finding is consistent with observations that caregivers are often not treated as active and central participants in their children's motor intervention. 62 Caregivers and children whose preferences and contexts have been incorporated well into Angulo-Barroso et al 38 
Eliasson et al 44 20, 25, 63 For any caregiver-provided PTHP to be successful, caregivers must adhere to the expected implementation of the intervention. It is imperative that they are equipped with the required knowledge and skills to carry out intervention and share in the decisionmaking process. However, although most of the trials provided some form of training and ongoing monitoring or support, few described any attempt to assess how well the caregivers actually learned the intervention. It would be important to engage caregivers as active collaborators in planning and delivering PTHP in future clinical trials, and to address the knowledge gap related to how well they are trained and learn in implementing PTHP.
Key methodological strengths underpin the findings of this review. The comprehensive literature search yielded 17 trials (24 articles) that had not been included in the only previous systematic review 14 on caregiver-provided home programs in allied health. The updated search increased confidence that the included studies represented recent evidence for the review questions. Further, the search was not limited to any particular client population and language of publication, which enhanced its scope and generalizability. Two researchers independently carried out screening, methodological quality assessment, and data extraction, which strengthened the results. Risk of bias in the studies was assessed using widely used criteria, which aided in identifying the research gaps. Finally, while scoping reviews do not typically include an assessment of the methodological quality of studies, 27 such an assessment may provide stronger support for the research gaps that this type of review is meant to identify. 29
Limitations
Several factors may limit the findings of this review. Exclusion of unpublished research could have exposed the results to some publication bias. In some of the studies, particularly those involving older children, it was difficult to distinguish between interventions directly provided by caregivers and those in which caregiver participation was incidental because the participants were children. Although quantitative synthesis of findings is beyond the scope of scoping reviews, the heterogeneity 56 Not described · Trained to appropriately position infant on TM and implement TM protocol · Fortnightly home visits by researchers for monitoring progress and updating memory book for tracking motor development and physical growth
Adherence to training protocol Ulrich et al, 57 Wu et al, 58 Angulo-Barroso et al, 59 Wu et al, 60 Wu et al 61 Not described · Trained to appropriately hold infant on TM and implement TM protocol at home · Fortnightly home visits conducted by research staff throughout TM intervention to monitor adherence, training progress, and physical growth; answer caregiver's questions; and make adjustments to training protocol when necessary
Adherence to training protocol of the available studies would be problematic for future systematic reviews. All studies were generated from upper-middle-income and highincome countries, and the methods and findings might be difficult to apply in different health care contexts such as developing countries.
Recommendations for Future Research
This scoping review contributes important information on the state of the knowledge on caregiver-provided PTHP for children who have or who are at risk for motor delay, given its inclusion of various pediatric populations and therapeutic interventions. It is clear that research is urgently needed to guide decision-making among health care providers, clients, and health care financers. Generally, there is a need to incorporate critical enhancements in research design, trial quality, sample size, and reporting of results. Future research should endeavor to:
1. Establish the effectiveness of caregiver-provided PTHP in various pediatric health populations and age groups, and explore various active physical therapist interventions that can be practically and safely administered by caregivers in the home setting.
2. Incorporate research design strategies or elements that can clarify the impact of caregiver-provided PTHP, with emphasis on caregiver components, for both the short term and long term.
3. Include caregivers' and, if applicable, children's involvement in the PTHP planning process to incorporate their values and preferences, and assess the impact of caregiver training and support provided by therapists, both with the view of optimizing adherence to meet target therapy doses.
4. Examine the effectiveness of a range of caregiver-provided PTHP that would be feasible in contexts where health care resources are scarce and therefore the potential benefits are more acutely needed (ie, lowermiddle-income and low-income countries).
Conclusion
Despite the potential value of caregiverprovided PTHP as a main method of delivering therapy for children who have or who are at risk for motor delay, there is a lack of effectiveness studies that can be used to guide decision-making in practice. Available trials have important limitations related to research design and methodological biases; populations covered and interventions used; and reporting of caregiver components of interventions. This scoping review therefore emphasizes the urgent need for further research in the area, following the specific recommendations arising from the main findings.
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